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Study on Groundwater Negative Effects Resulted by
Tunnel Construction in Karst Areas
—A Case Study of T ongluoshan Tunnel

LIU Jian, LIU Dan
(School of Environmental Science and E ngineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Groundwater negative effects resulted by tunnel engineering construction is not uncommon in

karst areas. On the basis of some researches about groundw ater environmental impact assessment, this pa

per proposes an index system to evaluate groundwater negative effects resulted by tunnel engineering in

karst areas and adopts AHP to determine the weight of each index. By using it to T ongluoshan tunnel, it

produces an ultimate level that is Il (little weak) which conforms to the actual survey results, making clear

that the index system established in this paper is reasonable, and it can be used to groundwater negative

effects evaluation for similar tunnel engineering.

Key words: tunnel; groundwater; negative effects; indexes system; Analytic Hierarchy Process(AHP)

[24]
2 2

91  km’,
1/ 10 , )

) ( 3 km) ;

41.27% ,
[

: 1 8 L PR E TFENENL
5.2 km,
280 m, 5m 10. 25 m,

* : 2008 1631
: (05009)
CRIE(1982- ), B, WRZEA, WAL, 2 2AF IAFREZFH LKA EL  Email: liukai- 102@ 163. com

30



3 - * 269 -
m’ <« ”»” , ,
, 80 ( ) (
km, 310 km, 2005 2008 ), ( ) (
)
o 2 CHIEHLIX BRI TR T KIR B 6
s s MR R
-9 ), 16. 97T, 2.1
( 71. 50
L/s), 335 m (=8
, 20
1
1
@) (1D (1 (V) (V)
[CI1] / km? < 10 10~ 20 20~ 40 40~ 80 > 80
[C12] /mm < 200 200~ 400 400~ 800 800~ 1600 > 1600
Bl [C13] /mm > 800 800~ 600 600~ 400 400~ 200 < 200
LBl] [C14] < 0.05 0.05~0.15 0.15~0.25 0.25~0.35 < 0.35
[C15]
[A] [C16] / m? < 10 104~ 10° 105~ 10° 106~ 107 10~ 108
[C17] [(mde st ) < 0.1 0.1~0.5  0.5-2 2~ 10 > 10
[C21]
[C22]
[B2] [C23]
[C24] ! % < 30 30~ 50 50~ 70 70~ 90 > 90
[C25]
[C26] / m > 50 50~ 30 30~ 10 10~ 5 <5
[C27]
[C28] HCO; HCO;- SO, SOy Cl- S04 Cl
[C31] /(10 m) <1 1~ 3 3~ 5 5~ 10 > 10
[ B3] [C32] / km <0.4 0.4~ 1 1~ 2 2~ 3 >3
[C33] / km <0.5 0.5~ 1 1~ 3 3~ 10 > 10
[C34] / m <35 35~ 70 70~ 140 140~ 280 > 280
[C35] TBM
20 - ’
7 30
2.2 ( Analytical Hierarchy

Process, AHP)[IO] s



* 270

16

2 . C24(
9 ;
, ,C12( ) ,
2
2
Cl1 C12 Cl13 Cl4 C15 Cle C17 C21 22 c23
0.0249 0.0017 0.0322 0.0110 0.0274 0.0064 0.0059 0.0223 0.0187 0.0654
C24 C25 C26 C27 C28 C31 C32 C33 C34 C35
0.3789 0.1164 0.0300 0.0182 0.0031 0.0743 0.0571 0.0414 0.0292 0.0355
2. 3 9 2
3
[11=13] R — 3
WeR(W ) B L
— YRR L =7 N
3 A5 L PR A T AR M T K A B=W-*R
5 AN 748 JAN
VY 5 53 A B= {Q 1175,0. 3900 0.2383, @ 1869, 0. 067
3.1 .
n( )
3
Cl1 C12 C13 Cl4 C15 Clo cr7 21 22 23
0. 55
0% 39%,
44%, 0.20
R.4 1215.5 , 60% 510 300000 Qa3 35%,
32%, ( )
0.4 24%
36%
24 25 26 27 28 C3l (0%7) @33 €34 @35
> 100 m 100 ~
1 62.37%, > 50 m 5%, < 0o ,
35 HCO3 300 m 1.02 km 5.2 185 m2
30. ¥%; :7.5% Dm 4% D%
50%
[ 0 0 0 023 0 0 0 039 0 0 0 05 0 043 1 Q5 0 0 0 O_T
0 0 a0 0.170 0 1 0.058 0.25 0 0 062 05 O 0 0 05 0714 0 0 0
R=10.72 0 0% 0.160 04 0 0.411 0 1 0 0.3 0o 0 0 0 0 0226 0238 0.2 0
0.28 0 9%1 0 0245 0 O 0 0 0 1 0 0 1 0O 0 O 0 Q762 0.8 0.289
L O Q 039 0 0.1%9 a6 0 0 036 0 0 0.8 0O O 0.57 0 O 0 0 0 0.711
3.2 , ,
(2
5 13 )
[13 ” « ” « ”»” [13
(1) 74 ( , )s

38.46%, 30. 7%, 15. 38%, 15. 38%,

C D,



— 02710

3
’ ’ 4 4 E
40~ 80 L/ s (2006
0720, 2006-08-09, 2007 04- 30, 2007 06 22, 2007 07 04), ,
[1] ) , .
[M]. : ,2007.
[2] :
[J]. ,2005, 32(2): 10~ 110.
[3] 5 , ,
| 1] :
0 L 0
(i B i s S i s 0 B s s B I 2004, 14(5): & 10.
N e I B -
293% 71139 3s¢% [4] ; ~
O W WV Y Y Y Y oo
S S © S S S S o o o o o o o [J1]. ,2003(1): 38-40.
i
. [5]
[D]. : ,2007.
(3) 006 5 12 W6 g .
12 31 75.3 mm, [M]. : ,1998.
567.2mm, 50a [7] , , .
, [J]. ,2006,20(3) : 105 111.
, , [8] Maria V E, Carlos D D. Environmental Effects of Aquifer
Overexploitation: A Case Study in the Highlands of Mexico
[ J]. Environmental Management, 2002, 29(2) : 266-278.
[9] ) ; .
4
[J]. ,2006,30(17): 92-96.
[10] Wasil E, Golden B. Celebrating 25 years of AHP-
’ 1 km based decision making[ J]. computers and operating
( ’ ’ research, 2003, (30) : 1419 1420.
100~ 500 m), [11] , , s
[J1. , 2006,
, 27(10): 1142 1145.
[15] [12] , , .
(5) [J]. ,2007,27(1):
6000m/d( 170m’/d), 16159
[13] ;
[ 16] [J]. ,2006,25(4) :2735.
| | [14] , ; )
> [J]. ,2006(1):
4144,
> [15] .
R [J]. ,2007(11) : 48 56.
[16] , [J].

,2000(4) : 18-23.



